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为 18mm 时，压缩强度达到（78MPa），相比于壳聚糖基体（48MPa）提高了 62.5%。
当壳聚糖纤维含量为 14%时压缩强度达到 大值（72MPa），与纯壳聚糖棒材
（48MPa）相比，提高了 50%；复合棒材的抗冲强度随着壳聚糖纤维含量的提高
逐步增强，当壳聚糖含量为 14%时，复合棒材的抗冲强度达到 5.9 J/cm2，相比未
添加壳聚糖纤维的基体棒材，抗冲强度提高了 195%，提升幅度明显。 
本文还利用低温水溶液均相沉积法制备了磷酸钙盐微纤维，将其溶解在乙





































































In this paper, on the base of chitosan rod prepared by in-situ precipitation, the 
mechanical propertiesof chitosan rod were improved by adding chitosan fibers，
polylactic acid fibers or hydroxyapatite. The fracture surface morphologies of the 
composites were observed by SEM, and combined with IR and XRD, the 
modification mechanisms of the composite materials were discussed. The anti-water 
of chitosan rod was improved by chemical modification and coating. 
In order to improve the mechanical properties of chitosan rod, the PLA fibers 
were filled into matrix.The compsite rod form a good interface connections in 
precipitation process, and the polylactic acid fiber and chitosan matrix have certain 
physical adsorption by the hydrogen bonding. The bending strength and modulus of 
composite rod were greatly improved. 
Chitosan fibers were filled into chitosan matrix to enhance the mechanical 
properties. Studies show that: with the length of chitosan increased the compression 
strength of composite rods were straight up, when the chitosan fiber length is 18mm , 
the compressive strength reached (78MPa), compared to chitosan matrix (48MPa) 
increased 62.5%. When the chitosan fiber content of 14%, the maximum compressive 
strength (72MPa) increased 50% compared to the pure chitosan rod (48MPa). The 
impact strength of composite bars increased gradually increase with the increased of 
chitosan fiber content, when the chitosan fibers content of 14%, the rod's impact 
strength of composite was 5.9 J/cm2, compared with no added chitosan fiber matrix 
bar, increased by 195%. 
A homogeneous hydroxyapatite reinforced chitosan composite rod was 
fabricated via a solution-crystallization transformation of calcium phosphate 
microfibril crystal. The calcium phosphate microfibrils were prepared by a 
homogeneous low-temperature deposition method in aqueous solution. The calcium 
phosphate microfibrils were dissolved in acetic acid, and then hydroxyapatite crystals 
were obtained in the sodium hydroxide solution through crystallization. X-ray 















characterize structure and morphology of the calcium phosphate microfibrils and the 
hydroxyapatite crystals. Moreover, the transformation mechanism from calcium 
phosphate to hydroxyapatite was also discussed. Chitosan rod was prepared via in-situ 
precipitation processing, and then hydroxyapatite/chitosan (marked as HA*/CS) 
composite rod was prepared by the solution-crystallization transformation on the base 
of in-situ precipitation. The results of SEM revealed that the dimension of the 
hydroxyapatite crystals were about 10-40µm in chitosan matrix. The hydroxyapatite 
crystals were dispersed uniformly in the chitosan matrix composite rods and formed 
mosaiclike structure, which led to significant improvement in mechanical properties 
of the HA*/CS composite rods. This in-situ enhanced hydroxyapatite / chitosan rod 
would have broad applications in bioabsorbable fixation materials. 
This article also studied the hydrophobically modified of chitosan rod. The water 
absorption and wet bending strength were improved via acylation of chitosan and 
chitosan rod, and the mothed of PCL coating to improve wet bengding strength was 
also studied. Results were as follows: (1) Water absorption of acetylated chitosan rod 
were significantly reduced, and the wet bending strength was improved. (2) the 
coating was a simple, effective improvement in the wet mechanical properties of the 
chitosan rods. CS matrix was blocked with body fluids by the hydrophobic membrane, 
which effectively prevented the swelling of CS rod ,and maintain the mechanical 





















































































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
